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The symmetric quark model, with harmonic forces acting between pairs of quarks, has been rather successfully employed, both in classifying hadron states' and in calculating the electromagnetic transitions between different hadron states due to the emission or absorption of real photons. 2 Recently a relativistic quark model with harmonic forces has been developed by Feynman, Kislinger, and Ravnda13 and used to calculate the matrix elements of both the vector and axial-vector currents, again with considerable quantitative success.
With such a quark model, it becomes possible to treat the very relativistic processes involved in the electroproduction of nucleon resonances. Indeed, Ravndal' has pointed out that inelastic electron-proton scattering "will be the first serious test of the relativistic versionl' of the model.
One of the major successes of either the relativistic or non-relativistic versions of the symmetric quark model is the prediction of the remarkable helicity structure of the photoproduc tion amplitudes for the first three prominent nucleon resonances, the P33(1236), D,,(1520), and F15(1690). Let us work in the center of mass of the photon and nucleon (isobar rest frame) and consider the two independent amplitudes for formation of a given resonance to be Al,2 and A3/2 corresponding to net spin component h equal to l/2 and 3/2 along the photon's direction of motion. Then experimentally it is known5 that the excitation of the P,, (1236) 
where zcrn is the three momentum in the isobar rest frame, g is the gyromagnetic ratio for the quark, and a! is related to the harmonic oscillator strength.
Since lzcm 1 2 is roughly twice as large for the F15 as the D13, it is possible for the Ay,2 amplitudes for both resonances to be very small. In fact, with quite reasonable choices 2,3 for g and CI! both amplitudes in EIq.
(1) are very small and are consistent in both sign and magnitude with photoproduction experiments.
However, given values of g and a!, this cancellation for real photon (q2= 0) induced transitions will no longer hold for q2 # 0. This is because zzrn for a given resonance increases monotonically with increasing q2, destroying the -4-balance between the two terms. For example, while the ratio of cross sections c3/2'?/2 = ' A3/2 12' ' Al/2 I 2 is predicted by the relativistic quark model3
to be more than 10 at q2 = 0 for the D,,(1520) resonance excited from protons, by q2 of 0.3 GeV2 (space-like) this ratio is predicted to be less than one. By q2 N 1 GeV2 the ratio is predicted to be -l/10. We find that for both the D13 and F15 the Al,2 amplitude rapidly overtakes the A 3/2 amplitude in magnitude as q2 changes from zero to a few tenths of a Ge?, and that the A l/2 amp1 itude becomes more and more dominant with further increases in q2.
Experiment on the other hand gives no indication for such a change.
While the excitation of the first resonance is known to maintain its magnetic dipole character (and therefore a3,2/c112 = 3/l) out to a least' q2= 1.0 Ge ? 
Decisive experimental information with neutron targets to test the relations for is lacking at present.
Finally, we note that the quark parton model for deep inelastic electronproton scattering predicts 13 that a1,2 is considerably larger than c 3/2 at large hadron invariant masses and large values of q2. A similar conclusion results from analyzing certain sum rules. 14 Aside from the elastic peak 
